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RRTMG (the Rapid Radiative Transfer Model for GCM Applications) is one widely used broad-

band radiative transfer model, which currently utilizes the correlated-k distribution (CKD) ap-

proach to calculate fluxes and cooling rates. However, the accuracy and speed of CKD may not be 

sufficient for current climate models. In this study, we develop the transmittance equations with 

linearly parameterized optical depths determined from a least squares regression to improve accu-

racy and efficiency for atmospheric absorption simulations. We compare fluxes and cooling rates 

calculated by the new and original RRTMG with rigorous LBLRTM (Line-By-Line Radiative 

Transfer Model) calculations. In total, 6 US standard atmospheric profiles and 42 atmospheric 

profiles from Atmospheric and Environmental Research (AER) are used to evaluate the perfor-

mance of the new RRTMG against LBLRTM simulations from wavenumber 0 to 3250 cm–1.  
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